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Abstract

Alcohol use among HIV-positive (HIV+) individuals is associated with decreased adherence to
antiretroviral therapy (ART) and consequently poorer HIV treatment outcomes. This study
examined the independent association of individual and partner-level alcohol use with HIV
disease management among men who have sex with men (MSM) in primary partnerships. In total,
356 HIV+ MSM and their male primary partners completed a baseline visit for a longitudinal
study examining the role of couple-level factors in HIV treatment. The Alcohol Use Disorders
Identification Test (AUDIT) was administered to assess the individual and the partner-level
alcohol use. Primary outcome variables included: self-reported ART adherence, ART adherence
self-efficacy and HIV viral load. Results demonstrated that abstainers, compared to hazardous
drinkers, had higher self-efficacy to integrate and persevere in HIV-treatment and a lower odds of
having a detectable viral load. Participants with a partner-abstainer, versus a partner-hazardous
drinker, had less self-efficacy to persevere in HIV-treatment, a lower odds of 100% 3-day
adherence and a higher viral load. Together, these findings suggest that assessment and treatment
of both the patient’s and the patient’s primary partner’s pattern of alcohol consumption is
warranted when attempting to optimize HIV care among MSM.

Despite representing only 4% of the population, men who have sex with men (MSM)
represent nearly half of the 1.2 million people living with HIV in the United States (Centers
for Disease Control and Prevention (CDC), 2011). Antiretroviral therapy (ART) for the
treatment of HIV and AIDS has significantly improved life expectancy however, and the last
two years in particular have produced major advances in the prevention and treatment of
HIV. Research has revealed that ART, when taken consistently, leads to viral suppression of
the HIV-positive patient and can effectively eliminate onward transmission (Hammer,
2011). However, suboptimal adherence is associated with hastened disease progression,
ART resistance, morbidity, mortality and risk of secondary transmission via increased viral
load (Paterson et al., 2000; Chesney et al., 1999; Garcia de Olalla et al., 2002; Vanhove,
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Shapiro, Winters, Merigan & Blasche, 1996). Additional research on factors that affect
adherence to ART is consequently a high priority, and one factor that has emerged as a
significant predictor of poor adherence is alcohol use.

Alcohol and ART adherence

Alcohol use is common among MSM and people living with HIVV/AIDS in the US.
Approximately, 85-95% of urban MSM in large household and venue-based samples report
consuming alcohol in the previous six months (Stall et al., 2001; Theide et al., 2003) and
53% of people living with HIV/AIDS in the US report consuming alcohol in the last month
(Galvan et al., 2002). The ubiquity and status of alcohol as a socially acceptable and
normative form of recreation has prompted concern among HIV-researchers that alcohol is
the “forgotten drug” in the HIV epidemic (Fritz, Morojele, & Kalichman, 2010).

Indeed, a growing body of research suggests that alcohol use adversely affects HIV
treatment adherence. A recent narrative review found alcohol use disorders (broadly
defined) were associated with decreased adherence to ART and poorer HIV treatment
outcomes (i.e., CD4 count and HIV viral load; Azar, Springer, Meyer & Altice, 2010). A
meta-analysis of 40 studies on the association between alcohol use and ART adherence also
found that individuals who reported any alcohol consumption, compared to nonusers or
those who drank relatively less, had a significantly lower odds of being classified as
“adherent” (odds ratio (OR) = .55; 95% CI = 49, .61; Hendershot, Stoner, Pantalone &
Simoni, 2009). Elevations in viral load associated with sub-optimal adherence, combined
with alcohol’s well-documented association with an increased risk of engaging in sexual risk
behavior (Woolf & Maisto, 2009), significantly increase the likelihood of onward
transmission (Hall, Holtgrave, Tang & Rhodes, 2013).

The association between alcohol use and ART adherence may be attributable to the
cognitive impairment caused by acute alcohol intoxication (Hendershot et al., 2009). As
Steele and Josephs’ (1990) popular alcohol myopia theory suggests, alcohol intoxication
restricts one’s attention to salient, immediate information while simultaneously inhibiting
attention to more distal or peripheral information. As such, a person under the influence of
alcohol who has not taken his HIV medications for the day is unlikely to remember to do so
unless an immediate, salient cue penetrates the drinking event. Notably, alcohol myopia
theory and its assumptions focus solely on the individual’s alcohol consumption and none of
the studies in Hendershot et al.’s (2009) meta-analysis or Azar et al.’s (2011) narrative
review examined partner-level drinking patterns and their association with ART adherence.
This is a considerable gap in the literature given that primary relationship partners are the
principal source of social support for male same-sex couples coping with HIV (Haas, 2002).

Primary partnerships and ART adherence

There is a well-developed literature on the beneficial effects of social support on health,
particularly immune function (Uchino, 2006). Among people living with HIV/AIDS, social
support has been shown to improve ART adherence and HIV treatment-related outcomes
(Burgoyne, 2005; Hamilton, Razzano & Martin, 2007; Power et al., 2003; Uchino, 2006).
Social support received from a primary relationship partner (as opposed to a family member)
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is particularly salient to the promotion of medication adherence among people living with
HIV/AIDS (Hamilton et al., 2007). The positive effects of a primary partnership may be
attenuated, however, depending on the quality of the relationship. For example, Theodore et
al. (2003) observed that low relationship intimacy among HIV-positive gay men taking ART
was related to poorer ART adherence. Relationship quality factors (e.g., autonomy,
intimacy, satisfaction) were also found to be significant predictors of HIV-treatment related
outcomes (e.g., adherence and viral load) in our previous work with same-sex male couples
(Johnson, Dilworth, Taylor, Darbes, Comfort & Neilands, 2010).

Collectively, current research indicates that primary relationship partners influence ART
adherence and HIV treatment outcomes. This influence may be attributable to the social
control, or the ability regulate, influence and constrain behavior, a primary partner exerts
(Lewis & Rook, 1999; Wrubel, Stumbo & Johnson, 2008). For example, a primary partner
may reduce his drinking in order to fulfill supportive obligations and model health behavior
to his HIV-positive partner (indirect control strategy) or actively attempt to influence the
HIV-positive partner by reminding him to take his medications (direct control strategy). A
primary partner’s alcohol use may therefore diminish his ability to effectively model or
influence health behaviors that affect ART adherence. However no research, to our
knowledge, has examined the role of primary partner alcohol use on HIV treatment-related
outcomes.

The present study investigated the influence of individual and partner-level alcohol
consumption among 356 HIV+ MSM on ART who reported having a primary relationship
partner. It was hypothesized that HIV+ men on ART who were categorized as hazardous
drinkers, and HIV+ men with partners who were categorized as hazardous drinkers
(compared with men categorized as abstainers or moderate drinkers) would have poorer
adherence to ART and higher viral load.

These findings are from the baseline visit of the DUO study, a longitudinal cohort study
examining the role of couple-level factors in HIV treatment among HIV+ MSM with
primary partners (Johnson et al., 2011). Couples were recruited from the San Francisco Bay
area using flyers placed at community-based organizations and participant referrals (Johnson
et al, 2011). Inclusion criteria were as follows: (1) currently (for at least 3 months) in a
relationship with someone to whom you feel committed above anyone else and with whom
you have had a sexual relationship (i.e., currently in a “primary” relationship); (2) both
partners at least 18 years old, born male and currently identify as male; (3) at least one
partner is HIV-positive and on an acknowledged ART regimen for at least 30 days; (4)
English speaking; and (5) able to provide informed consent.

As described in Johnson et al. (2011) couples completed interviews separately, in private
rooms, with a combination of Computer Assisted Personal Interviewing (CAPI) and Audio
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Computer Assisted Self Interviewing (ACASI). All sensitive items, including relationship
dynamics, alcohol use, and medication adherence, were completed using ACASI. Thus, the
key variables were collected without the presence of the partner or interviewer, which
mitigates the potential effects of social desirability. Blood draws were conducted with HIV-
positive partners during the assessment visit. Participants were paid $50 USD each for
completing the survey and an additional $10 USD for providing a blood sample. All
procedures were reviewed and approved by the Committee on Human Research, the
Institutional Review Board (IRB) at the University of California, San Francisco.

Demographic and individual difference variables—We included: participant age,
race, ethnicity, educational level, length of time since HIV-positive serostatus was first
known, length of time on ART, length of current relationship and couples serostatus.

Relationship quality variables—Several measures of relationship quality were included
for use as covariates in the multivariate analyses. The 4-item Couples Satisfaction Index
(Funk & Rogge, 2007) measured relationship satisfaction (a = 0.93). An adapted set of
scales from Kurdek’s (1995) work with couples was used to assess relationship commitment
(four items; a = 0.96), intimacy (six items; a = 0.76) and autonomy (five items; a = 0.74).
Finally, relationship communication was assessed with a 5-item constructive communication
subscale created from the 11-item Communications Patterns Questionnaire (Christensen &
Shenk, 1991; a = 0.89).

Alcohol use—Alcohol use was assessed with the 10-item Alcohol Use Disorders
Identification Test (AUDIT; Saunders, Aasland, Babor, de la Fuente & Grant, 1993). The
AUDIT was designed to identify individuals whose alcohol use places them at risk for the
development of an alcohol use disorder. Each participant’s score was obtained by adding the
10-items for a total score ranging from 0-40. Participants were characterized as either
“abstainers” (AUDIT = 0), “non-hazardous drinkers” (AUDIT score = 1-7) or “hazardous
drinkers” (AUDIT = 8; Babor, Biddle-Higgins, Saunders & Monteiro, 2001).

Adherence self-efficacy—The HIV-adherence self-efficacy scale (ASES) scale was used
to assess confidence in one’s ability to comply with an HIV treatment plan (Johnson et al.,
2007). The ASES includes two subscales that measure confidence to successfully integrate
ART into one’s daily routine (ASES-integration; a. = 0.88) and confidence to persevere in
ART treatment (ASES-perseverance; a = 0.69).

Adherence to antiretroviral medications—Adherence was assessed using the
adherence measure developed by the AIDS Clinical Trials Group (ACTG; Chesney et al.,
2000), which provides detailed information about adherence over the prior 3 days and the
visual analog scale (VAS) developed by Walsh, Pozniak, Nelson, Mandalia and Gizzard
(2002) to assess 30-day adherence along a continuum anchored by “0” to “100%.” A percent
adherence score is obtained by dividing the number of pills reported taken over the past 3
days by the number that were prescribed. Since self-report measures often over-estimate
adherence we chose to compare those who endorsed any non-adherence to those who
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reported perfect adherence. In these analyses 3-day and 30-day adherence was categorized
into a binary outcome (0 = less than perfect adherence; 1 = 100% adherence).

HIV viral load—Viral load testing was performed using the COBAS_AmpliPrep/
COBAS_TagMan_ HIV test kit (Roche Molecular Systems, Inc.), which has a threshold for
undetectability at 50 copies/ml. We characterized viral load as both a dichotomous
(detectable versus undetectable) and a continuous (log10 viral load) variable.

Data Analysis

Results

In order to investigate the association of the individual’s and the partner’s alcohol use on the
adherence and treatment-related outcomes of each participant, we used patient-partner
analyses (Johnson et al., 2011). Briefly, generalized estimating equations (GEE) were used
to regress the participant’s (i.e., the patient) AUDIT score categorization on his own
adherence and treatment related outcomes (i.e., the patient effects) in addition to the
participant’s primary partner’s AUDIT score categorization on the participant’s adherence
and treatment-related outcomes (i.e., the partner effect; Kenny, Kashy & Cook, 2006). This
type of analysis properly accounts for the fact that outcome scores are correlated within
couples and provides corrected standard errors and test statistics via the use of an
exchangeable working correlation matrix and robust empirical standard errors. To make
results more interpretable for adherence self-efficacy, the ASES integration and
perseverance scores were rescaled such that AUDIT categorizations were associated with a
standard deviation change in the ASES scores, resulting in a standardized coefficient, p.
SAS PROC GENMOD was used to obtain the model results reported below.

Based on our previous research on adherence among same-sex male couples (Johnson et al.,
2011), we controlled for the following potential confounders in the multivariate model:
length of time on ART, couple serostatus (seroconcordant or serdiscordant), relationship
length, and the following relationship quality indicators: the patient’s autonomy, intimacy,
and communication, and his partner’s satisfaction and commitment.

Sample characteristics

The sample included 356 HIV+ MSM with primary partners who were on ART at the time
of the study interview and contributed samples for HIV viral load testing. The sample had a
mean age of 45.5 (SD = 10.0), was mostly White (60.1%), had been on ART approximately
9.5 years and had been in a relationship for an average of 79 months (median = 51.0,
interquartile range = 100.8, Q1 = 18, Q3 = 118.8). Approximately 74% of the patients in the
sample reported regular alcohol consumption with most screening as non-hazardous drinkers
(58.4%), followed by abstainers (26.1%), and hazardous drinkers (15.4%).

Patient-partner analyses

Patient effects—In general, patients who screened as abstainers or non-hazardous
drinkers reported higher adherence to ART, had higher self-efficacy for adherence, and had
a lower odds of detectable viral load compared with hazardous drinkers (see Table 1).
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Abstainers, compared with hazardous drinkers, had significantly higher self-efficacy to
integrate (B = .59; 95% CI = .22, .96) and persevere (p = .47; 95% CI = .09, .85) in HIV-
treatment, a lower odds of having a detectable viral load (AOR = .46; 95% CI =.22, .97),
and a marginally significant association with viral load (AOR = 2.64; 95% CI = .91, 7.68).
Abstainers, compared with non-hazardous drinkers, had a 2.58 greater odds of 100% 3-day
adherence (95% CI = 1.17, 5.68), but were not distinguishable from non-hazardous drinkers
on any other outcome. Non-hazardous drinkers, compared with hazardous drinkers, had a
higher odds of 100% 30-day adherence (AOR = 2.83; 95% CI = 1.14, 6.97) and higher self-
efficacy to integrate (B = .51; 95% CI = .17, .85) and persevere (p = .50; 95% CI = .18, .82)
in HIV treatment. There were no significant patient effects for log10 viral load.

Partner effects—Patients with a partner-abstainer, compared with patients with a partner-
hazardous drinker, had a significantly lower odds of 100% three-day adherence (AOR = .05;
95% CI = .01, .51), less self-efficacy to persevere in HIV-treatment (B = —.47; 95% CI = —.
82, —.13), and a higher log10 viral load (f = .43; 95% CI = .06, .78). Similarly, patients with
a partner- non-hazardous drinker, compared with patients with a partner-hazardous drinker,
had a significantly higher odds of having a detectable viral load (AOR = 1.88; 95% CI =
1.03, 3.45) and less self-efficacy to persevere in HIV-treatment (B = —.30; 95% CI = -.58,
-.02). There were no significant partner effects for self-efficacy to integrate HIV treatment
or 30-day adherence. Partner-abstainers were not distinguishable from partner-non-
hazardous drinkers on any HIV-related outcome.

Discussion

There is a large body of research on the association between individual-level alcohol
consumption and adherence to ART (Azar et al., 2010; Hendershot et al., 2009). Our work
replicates and extends these findings by demonstrating the influence of both individual and
primary partner-level patterns of alcohol consumption on HIV treatment-related outcomes
among MSM. As hypothesized, we found that hazardous drinkers were significantly less
likely to be adherent to ART, had less self-efficacy to integrate ART into their daily routine
and persevere in HIV treatment, and had a higher odds of a detectable viral load compared
with abstainers and moderate drinkers. Notably, abstainers were not significantly different
from non-hazardous drinkers on almost all of the outcome variables, indicating that heavy,
rather than moderate, alcohol use is perhaps most relevant for interventions attempting to
optimize the effectiveness of HIV treatment.

Our unique contribution to the literature is our finding that HIV+ MSM with primary
partner-abstainers were significantly less likely to be 100% adherent to ART, reported less
self-efficacy to persevere in HIV treatment and had a higher viral load compared to MSM
with primary partners who were hazardous drinkers. The counterintuitive findings may be
related to discrepant alcohol consumption within the couple. Only 12% of the couples in our
analyses were concordant for abstinence, which means that in a majority of the couples,
partner-abstainers were paired with alcohol-consuming HIV-positive men. Interactive
toxicity beliefs (i.e., the belief that alcohol use negatively affects ART and thus the two
should not be mixed) are prevalent among people living with HIV/AIDS and particularly
common among nondrinkers (Kalichman et al., 2009). These beliefs are associated with
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significantly poorer ART adherence and missed doses on drinking days (Kalichman et al.,
2013). Given that social control strategies are more likely to be experienced as intense and
distressing when targeted towards health compromising behaviors such as alcohol use
(Lewis and Rook, 1999), it is possible that the abstaining partners’ beliefs about the toxicity
of alcohol use and ART inadvertently led to poorer HIV-treatment related outcomes. Future
research should investigate how a partner’s interactive toxicity beliefs and use of various
social control strategies influence a patient’s adherence behavior, particularly among male
same sex couples where one partner abstains from alcohol use.

It is noteworthy, in the findings that the relationship between alcohol and HIV-treatment
outcomes was at times inconsistent between self-reported adherence and therapeutic impact
(i.e., viral load). This may be partially attributable to the social desirability and recall biases
inherent to self-report data, which would result in significant findings for viral load, but
marginal or insignificant findings for adherence (i.e., patient-abstainers vs. patient hazardous
drinkers). In the other direction, the dichotimization of adherence to 100% vs.<100%, while
a common practice, may have allowed for some participants to be misclassified as “non-
adherent” despite only having missed one dose in the last 30 days, a level of non adherence
unlikely to influence viral load. Providers may wish to use a combined behavioral and
biomedical approach to adherence assessment when estimating the impact of a patient’s
alcohol use on his or her HIV treatment outcomes.

Additional limitations should be considered in the interpretation of our study findings. First,
the use of a cross-sectional design significantly restricts our ability to draw conclusions
about the temporality and directionality of the association between alcohol use and HIV
treatment-related outcomes. It is unclear from these data whether alcohol use causes poor
HIV treatment-related outcomes or if poor adherence and disease management prompts
alcohol use. Similarly, these data do not permit any conclusions about the temporal co-
occurrence of acute alcohol intoxication and failure to adhere to HIV medications.
Following couples over time and collecting data on the amount of alcohol consumed by both
the patient and the partner and adherence to HIV medications at frequent intervals would
allow for greater specificity in determining if and how alcohol use is temporally linked with
non-adherence at the individual and the couple-level. Finally, the representativeness of our
sample of MSM should be considered when generalizing the findings from our study. While
the level of alcohol use in our sample is consistent with population-based samples of urban
MSM from both San Francisco and other major US cities (Stall et al., 2001), other
characteristics of this convenience sample such as age, race and relationship length, may be
less representative of the broader population of MSM.

These limitations notwithstanding, our findings provide the first available evidence on the
importance of partner-level alcohol use in the management and treatment of HIV among
MSM. HIV-care providers may wish to consider the assessment of both the patient’s and, if
applicable, the patient’s primary partner’s pattern of alcohol consumption when attempting
to optimize HIV-care and enhance treatment outcomes.

AIDS Care. Author manuscript; available in PMC 2014 June 01.
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